Effects of metalloendoprotease substrates on the human sperm acrosome reaction.
The substrates carbobenzyloxyserylleucylamide, carbobenzyloxyglycylleucylamide and carbobenzyloxyglycylphenylalanylamide were used as potential competitive inhibitors of endogenous metalloendoprotease activity. When the acrosome reaction was elicited by a potential physiological stimulus, human follicular fluid, each of the substrates (1-1.5 mM) inhibited exocytosis. Carbobenzyloxyserylleucylamide also inhibited the acrosome reaction when exocytosis was stimulated using the calcium ionophore ionomycin, but carbobenzyloxyglycylleucylamide was not inhibitory and carbobenzyloxyglycylphenylalanylamide actually enhanced exocytosis under these conditions. Experiments using the fluorescent indicator fura-2 revealed that the increase in intracellular, free calcium stimulated by follicular fluid in human spermatozoa was depressed by carbobenzyloxyglycylphenylalanylamide but not by carbobenzyloxyserylleucylamide. The peptide carbobenzyloxyglycylglycylamide, which is not a substrate for metalloendoproteases, had no effect on the acrosome reaction, whether stimulated by follicular fluid or ionomycin. While the results with carbobenzyloxyserylleucylamide suggest a possible involvement of a metalloendoprotease in the human sperm acrosome reaction, our other results demonstrate that these carbobenzyloxy peptides have complex effects on the process of exocytosis in human spermatozoa, and suggest caution in interpretation of data obtained using such peptides on intact cells.